The omega-3 fatty acid-derived neuroprotectin D1 limits hippocampal hyperexcitability and seizure susceptibility in kindling epileptogenesis.
Temporal lobe epilepsy, one of the most common epilepsy syndromes, is characterized by hippocampal hyperexcitability and progressive seizure susceptibility. Omega-3 fatty acids are involved in neuronal excitability and have anticonvulsant properties. We studied the effect of docosahexaenoic acid (DHA) or its derived lipid mediator, neuroprotectin D1 (NPD1, 10R,17S-dihydroxy-docosa-4Z,7Z,11E,13E,15Z,19Z-hexaenoic acid), in evoked seizures using a rapid kindling model of temporal lobe epilepsy. DHA or NPD1 was administered in rodents with or without kindling acquisition. Locomotor seizures and evoked epileptiform hippocampal activity immediately after hippocampal stimulations were analyzed. DHA or NPD1 limits hippocampal electrically induced hyperexcitability. Seizures induced by kindling triggered NPD1 synthesis in the hippocampus. Supplying its precursor, DHA, or direct injection of NPD1 into the third ventricle resulted in attenuation of kindling progression and hippocampal hyperexcitability. The significance of NPD1 in temporal lobe epilepsy could open new pathways for understanding the initiation and propagation of seizures and the role this lipid mediator plays in the neuronal network.